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Mitochondrial Movement is a 
Conserved Biological Function!
Mitochondria in mouse fibroblast!

 2.8 minutes (7sec/frame)!
Mitochondria in budding yeast!

Jacob lab, 214 minutes!

Hermann GJ and  Shaw JM, Annual Review of Cell and Developmental Biology, 1998. (14), pg. 265-303 !



!"#$%&$'()"*+,!$-./.'#,"',0.1)$',

!"#$%&'()'*'+,-'., Nature Reviews Neuroscience 2012  



!"#$%&'()'*'+,-'., Nature Reviews Neuroscience 2012  



/,$#0'1232'*'4567#'8292, Cell 2011  



0.1)$(.2.'.)*3-.,4"5.*5.5,6"'7.(,#$,
!"#$%&$'()"*+,!$-./.'#,4.8.%#5,,

•  :,;<-$=5$>='?-=#,=#'
–  :-$<0@:,;<-$'A,;%#A'B-;5'A5',;;#=A'?,C,%#?'C-A5''

•  37D"#-C#;>='?-=#,=#'
–  EFG5=-$%'$#6;5$='A5',CH75-?IJ';#=67A='-$'-CG,-;#?'
C-A5K"5$?;-,7'C5L#C#C$A'

•  3CH5A;5G"-K'1,A#;,7'!K7#;5=-='
–  15=='5M'5;'!'?,C,%#?'C-A5K"5$?;-,'-$'?-=A,7'C5A5;'
,F5$=''

•  )6$N$%A5$>='?-=#,=#'
– C6A,$A')OO'?-=;6GA='A"#'M5;C,N5$'5M'A;,$=G5;A'
K5CG7#F#=',$?'-CG,-;='C-A5K"5$?;-,7'C5L#C#$A'



Miro is a Conserved Mito OM Receptor !

Miro1!

Miro2!



Miro1 and Miro2 Transcripts are Ubiquitously 
Expressed!

Franssen A, et al. 2002!



Is Miro-mediated mitochondrial movement required 
for neuro-development?!
!
Is Miro-mediated mitochondrial movement required 
for neuron maintenance?!
!
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Generating Miro1 KO Mice!
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Generating Miro1 KO Mice!



!")$@,AB,!$15.,
!")$@CDE,F,!")$@CDE,



!")$@,AB5,*).,;$5#'*#*++G,6.#&*+,

!")$@CDE,F,!")$@CDE,



Miro1 -/-! Miro1 +/+!



Miro1 +/+!
!

Miro1 -/-!
!

*!
*!

+!
+!



Miro1 +/+!
!

Miro1 -/-!
!

+!

+!



Miro1 +/+!
!

Miro1 -/-!
!

*! *!



!"#$%&$'()"*,"',!")$@EDE,*).,;.)"'1%+.*)'

[\W'"56;=':H;6L,A#']BEB'



!")$@EDE,&*-.,!"#$,4"5#)"H13$',4.8.%#,

n=300!





+6;;#$A'#FG#;-C#$A=2222'
•  B,<#'B-;50'*'B-;5T',$NY5?-#='
•  B-;5T'^:+8'
•  B-A5'C5L#C#$A';#K5;?-$%='-$'K5;NK,7'$#6;5$='
•  O#=A'M5;',F5$',$?'?#$?;-NK'56A;%;5RA"'YH'-CC6$5_65;#=K#$K#''
•  EFG;#=='B-;5'C6A,$A=',$?'`O'A5'A#=A'M5;'C-A5'?-=A;-Y6N5$';#=K6#'
•  /$5K<?5R$'B-;5T'-$'B-;50I@I'BEa='
•  EF,C-$#'C-A5@E8'K5$A,KA='YH'_65;#=K#$A'C-K;5=K5GH'
•  CA]b3'K5GH'$6CY#;'^:+8'
,
I.#,1J,%$'("3$'*+,!")$@,EDE,AB5,
•  E$5TIK;#'V$#6;5$'=G#K-cKZ'
•  B$FIK;#'VC5A5;'$#6;5$'=G#K-cKZ'
•  B)+IK;#'VK,;?-,K'=G#K-cKZ'''''!'



d@d'e'`O@`O'5;'`O@a'R-A"'$5'K;#'
d@I'e'`O@I'5;'a@I'R-A"'$5'K;#'
'

!")$@>DC,!K?%).DC,F,!")$@CDE,%)$55,



a6A6;#'EFG#;-C#$A='
=FJ.)"/.'#5,#$,($,15"'2,!")$@,EDE,!=>5,
•  !#,"5;=#'A5'C#,=6;#'C#A,Y57-K'M6$KN5$'
•  O#=A'B-;50',$?'B-;5T'O3:'A,%'K5$=A;6KA=''

'=FJ.)"/.'#5,#$,($,15"'2,!")$@,EDE,*'"/*+5,
•  )-=A575%H'
•  EB''
'
=FJ.)"/.'#5,#$,($,15"'2,!")$@,EDE,'.1)$'5,
•  !H$,GNK';#7#,=#'=A6?H'
•  E7#KA;5G"H=-575%H';#K5;?-$%='
•  O#=A'M5;'B-A5',==5K-,N5$'A5'C5A5;'G;5A#-$='
'



The Shaw Lab:!
!Huyen Thanh Bui!
!Qian Guo!
!Sajjan Koirala!
!Agnieszka Lewandowska!
!Jane Macfarlane!

Committee Members:!
!Janet M Shaw (chair)!
!E. Dale Abel!
!Dana Carroll!
!Jerry Kaplan!
!Jared Rutter!

Thank you!!

The Tantin Lab:!
!Arvind Shakya!

Kirk Thomas!


